Objectives:
• There is wide consensus in the scientific community that anthropogenic greenhouse gas emissions have begun to impact the earth's climate and that large reductions in those emissions is required to constrain the adverse impacts of climate change.
• One method for meeting emission reduction targets is the reduction of natural gas flaring, which is a widely-used practice to dispose of natural gas in situations where there is insufficient infrastructure to use the gas locally or move it to market. • Thousands of gas flares at oil production sites around the globe burn approximately 140 billion cubic meters (bcm) of natural gas annually, resulting in nearly 300 million tons of carbon dioxide (CO 2 ) to be emitted to the atmosphere.
• Under the United Nations Framework Convention on Climate Change (UNFCCC) Paris Agreement, participant countries created Nationally Determined Contributions (NDC) to reduce greenhouse emissions; reduction of gas flaring may be an effective way to approach reduction targets by some countries but this potential has not been quantified.
• This study compares 2015 satellite-derived natural gas (gas) flaring data with the greenhouse gas reduction targets presented by countries in their NDCs and provides an analysis to rate the potential role of reduction of gas flaring in meeting country-specific NDC targets. • The gas flaring estimates were derived from data collected by the U.S National Oceanic and Atmospheric Administration's (NOAA) Visible Infrared Imaging Radiometer Suite (VIIRS), specifically the VIIRS Nightfire (VFN) product.
• The analysis includes three categories of flaring: upstream in oil and gas production areas; downstream at refineries and transport facilities; and industrial (e.g., coal mines, landfills, water treatment plants, etc.) • Discussion of two types of NDC targets is included: unconditional targets, which are those that countries have volunteered with no expectation for external financial and technical assistance and conditional targets, which are reductions that a country lists as possible with external assistance.
New Science:
• Upstream flaring dominates, comprising 90.6% of all flaring worldwide, with downstream flaring at 8.4% and industrial flaring at 0.99%.
• In 2015, upstream gas flaring was detected in 88 countries with 85% of the flaring concentrated in just twenty countries.
• Global flaring represents less than 2% of the NDC reduction target overall; however, flaring reduction could contribute a sizeable portion of the NDC targets for specific countries.
• States that could fully meet their NDC targets through gas flaring reductions include: Yemen (240%), Algeria (197%), and Iraq (136%).
• Countries which could meet a substantial portion of their NDC targets with gas flaring reductions include: Gabon (94%), Algeria (48%), Venezuela (47%), Iran (34%), and Sudan (33%).
• On the other hand, several countries with large flared gas volumes could only meet a small portion of their NDC targets from gas flaring reductions, including the Russian Federation (2.4%) and the USA (0.1%).
• Reductions in industrial flaring could meet about 4% of the unconditional reduction targets for two countries: Algeria (4.1%) and Bosnia and Herzegovina (3.8%).
• Two countries could meet more than 90% of their unconditional reduction targets through upstream flaring: Iran (95%) and Gabon (94%).
• The two leading countries which could reduce their conditional targets with upstream flaring modification are Oman (236%) and Equatorial Guinea (187%).
Significance:
• Methods for reducing gas flaring include transport as gas to a market, conversion to a liquid fuel similar to gasoline, on-site utilization for heat or electric power, and reinjection into underground strata.
• This study demonstrates that the conversion from flaring to utilization is an attractive option for reducing emissions.
• Utilization of the gas also displaces use of other fossil fuels, thus reducing greenhouse gas emissions in more than one way.
• This study also demonstrates the wide variation in the percentage of NDC targets that could be met by a reduction of gas flaring in various countries.
• These findings may be useful in guiding national level efforts to meet NDC greenhouse gas reduction targets. 
